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ABSTRACT 
 
Addressing energy shortage problem, is one of the most complex matters that the world is facing nowadays. 
Within this context, in contrast to northern European countries, the Belgian heat supply sector based on 
building and dwelling heating devices is mainly decentralized, while more efficient and centralized methods 
such as District Heating is scarcely found. However, during the last years the interest in District Heating 
projects has experimented a steady and growth. The evolution and development of such path has confronted 
and overcome varying challenges, policies incentives, market and society scenarios.  The present paper 
provides an update of the District Heating sector in Belgium, with the focus on the development in the last 5 
years. Even though there is a well understanding among much of the stakeholders about the necessity of 
increase the share of sustainable energy sources, there still are predominant some conflict of interest and 
disagreement about how to achieve this paradigm shift. Hence, this study assesses the prospect of the future 
increase of District Heating use in the country by mean of a multi-actor analysis perspective. The approach 
looks forward to systematically explore the system and actor dynamics, to gather synergy between all relevant 
actors and achieve a sustainable and feasible framework. The study indicates that multi-actor approach will 
strengthen cooperation opportunities, increase the attractiveness of the business model and will contribute to 
precipitate the transition to a sustainable energy base in the country. 
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TRANSICIÓN HACIA SISTEMAS CENTRALIZADOS DE CALEFACCIÓN 
DISTRITAL EN BÉLGICA: DESAFÍOS, DESARROLLO Y PROSPECCIÓN 
 
RESUMEN 
 
Abordar el problema de la escasez de energía es uno de los asuntos más complejos que enfrenta el mundo hoy 
en día. En este contexto, a diferencia de los países del norte de Europa, el sector belga de suministro de calor 
basado en dispositivos de calefacción principalmente descentralizado, mientras apenas se utilizan métodos 
centralizados más eficientes, como los sistemas comunitarios de distribución de calor. Sin embargo, durante los 
últimos años, el interés por la implementación de sistemas de calefacción urbana ha experimentado un 
crecimiento constante y positivo. La evolución y el desarrollo de dicha transición han enfrentado y superado 
diversos desafíos, incentivos de políticas y escenarios de la sociedad. El presente trabajo proporciona una 
actualización del sector de calefacción urbana en Bélgica. A pesar de que existe una buena comprensión entre 
las partes interesadas sobre la necesidad de aumentar el uso de tecnologías de energía sostenibles, todavía 
predominan algunos conflictos de intereses y desacuerdos sobre cómo lograr este cambio de paradigma. Este 
estudio evalúa las alternativas del aumento del uso de sistemas comunitarios de calefacción mediante una 
perspectiva de análisis de múltiples actores. El enfoque busca explorar sistemáticamente la dinámica de los 
sistemas y los actores, a fin de promover la sinergia entre los actores relevantes y lograr un marco sostenible y 
factible de cooperación. Los resultados indican que el enfoque de múltiples actores fortalecerá las 
oportunidades de colaboración, aumentará el atractivo del modelo de negocios y contribuirá a precipitar la 
transición hacia una base energética sostenible. 
 
 
PALABRAS CLAVES: Sistemas centralizados de calefacción distrital, Sostenibilidad energética, Análisis de    
                                         Múltiples Actores 
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1. INTRODUCTION  
 
Addressing energy shortage problem, is one of the most complex matters that the world is facing nowadays. 
Accordingly, the European Union energy policy gives high priority to energy savings and use of renewable 
energy. Despite that heat demand is decreasing because of reinforcing building codes and retrofitting of the 
existing building stock, energy consumption in buildings and services is one of the main target areas, since 
40% of all energy consumption in Europe takes place in buildings [1]. A basis for a totally new way to build 
has been prepared by the re-formed of the EU Energy Performance for Buildings Directive from 2010, which 
demands that new buildings should achieve a nearly zero energy standard based on local renewable energy 
sources already from year 2020. 
In view of that by 2020, Belgium must generate 13% of the energy it consumes from renewable sources. 
Moreover, the Belgian energy performance regulation ‘EPB requirements’ (EPB stands for Energy 
Performance and Indoor Climate), define that for residential building net energy demand for space heating 
must not exceed 70 kWh / m² by 2014. Beside that it is also specified that in new buildings a minimum amount 
of energy consumption should be produce by renewable energy sources. Within this context, in contrast to 
northern European countries, the Belgian heat supply sector based on building and dwelling heating devices is 
mainly decentralized, while more efficient and centralized methods such as District Heating is scarcely found. 
However, during the last years the interest in District Heating projects has experimented a steady and growth. 
The evolution and development of such path has confronted and overcome varying challenges, policies 
incentives, market and society scenarios. 
 
In terms of resource exploitation, the sustainability of energy utilization suggests that the satisfaction of present 
energy consumption should consider the energy requirements of the future. Consequently, a sustainable energy 
system has been commonly defined in terms of its energy efficiency, its reliability and its environmental 
impacts. These subjects – environmental concerns and fuel supply security – are the main drivers factors 
behind the growth of district heating in most countries. District heating presents a possibility to supply heating 
to buildings situated in urban areas in the meantime introducing renewable energy supplies. This kind of 
collective heat distribution network can supply heat for space heating and domestic hot water in a cost-
effective and ecologically friendly way. In general, it is important to develop attractive and suitable district 
heating options with energy optimized solutions for the current building stock and the low energy buildings of 
the future, so it might be possible for municipalities to utilize this in new urban development. 
 
The present paper provides an update of the District Heating sector in Belgium, with the focus on the 
development in the last 5 years. Even though there is a well understanding among much of the stakeholders 
about the necessity of increase the share of sustainable energy sources, there still are predominant some 
conflict of interest and disagreement about how to achieve this paradigm shift. Hence, this study assesses the 
prospect of the future increase of District Heating use in the country by mean of a multi-actor analysis 
perspective. The approach looks forward to systematically explore the system and actor dynamics, to gather 
synergy between all relevant actors and achieve a sustainable and feasible framework. The study indicates that 
multi-actor approach will strengthen cooperation opportunities, increase the attractiveness of the business 
model and will contribute to precipitate the transition to a sustainable energy base in the country. 
 
2. BACKGROUND AND STUDY CASE  
 
Analyzing the development of new energy distribution systems in addition to gas and electricity that have been 
audited by the government, one can realize that it is characterized by a complex landscape that works at 
different speeds and has different dynamics. A clearly Bottom-up movement (citizens who unite in 
cooperatives or interest groups) can be identified. At the same time a Top-down movement, which has its 
origins at government level i.e.: the municipality, region, country, Europe and we can even say international 
treaties / protocols take place. 
 
Unfortunately, these two dynamics often collide with each other and may difficult to aim well-intentioned 
initiatives because the frameworks are not aligned. Top-down movements often occur by translating the 
certainties of the past into new things to be developed. We can say that this was certainly a problem in the 
development of district heating and cooling networks in Flanders and by extension in Belgium. The distinction 
between the Flanders region and the country Belgium is important because the regions are responsible for  
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implementing energy policy. While the country is still responsible for strategic energy supply (nuclear power 
stations, wind turbines at sea and for, inter alia, social tariffs that are valid throughout the country.) 
 
National regulation 
The EPBD (European Energy Performance in Buildings Directive) came into force in 2006 in the regional 
Flemish regulation on Energy Performance and Indoor Climate in Buildings (EPB). The requirements concern 
both, energy efficiency of the building and indoor climate (summer comfort and ventilation) [2], and are 
specified in several sub-requirements to which all new and renovated buildings must comply 
     Building requirements 
· thermal insulation: maximum U-value of building envelope components and maximum K-level 
(measure for the volumetric transmission heat loss through the building envelope) 
· maximum net energy demand for heating 
· maximum E-level (measure for total primary energy use of the building) 
· minimum ventilation requirements 
· maximum value of overheating indicator (summer comfort), only for residential buildings 
 
    National regulations: 
 
· EPB (energy performance) - strict enforcement framework to reduce CO2 in new-build Flanders 
· EPC (energy performance) - indicative CO2 emissions for existing residents in Flanders 
· Municipal energy plans: often supported by an engagement by signing the covenant or Mayors 
· Sub-municipal by building municipal plans at regional or provincial level. 
· Energy 
 
 
Study case description 
 
In reference [3] a Multi-Actor Perspective analysis to achieve sustainable district heating system (DHS) 
planning was presented. The authors focus on the role of the Municipality, which should design an attractive business 
proposal to get all the relevant actors onboard and build a sustainable DHS. However, in contrast to the study case 
presented in [3], where the focus was at local and municipal level, in the Belgian context there is indeed 
greenhouse gas emissions target (GHG) at national and regional level. Unfortunately, since initially the 
contribution of waste heat recuperation was not considered as an option of heat sources at building level, the 
introduction of energy performance regulations in the Flanders region in January 2006 was an obstacle to 
promote this kind of collective heating applications in buildings. The calculation of residual heat sources or 
industrial residual heat recuperation (primary energy factors of 0.1 or lower) were not determined at the time of 
starting the implementation of the EPBD at country level. The legislators had only considered the existing, 
applied energy system in its region. This was natural gas, fuel oil, electricity and biomass (wood). In fact, in 
contrast to the Scandinavian countries in the 1960s, Belgium decided to invest in a collective gas grid with 
individual heating installations per residential unit (house or individual apartment), the Flanders region 
currently has a connection rate of more than 95% of all homes on the natural gas grid. 
 
In the present paper, by mean of study case the afore mentioned complex dynamics is outlined. The case study 
describes the evolution and different stage carried out during the realization of a municipal district heating 
network in the municipality of Kuurne (Flanders region).  In the energy performance regulations, a very strict 
enforcement framework was immediately applied, and even more severe requirements were foreseen for new 
residential developments. This strict enforcement framework was the major incentive to develop the heat 
network based on waste heat recuperation on the municipality of Kuurne. The Municipality took the 
opportunity that a new urban development area with more than 400 residential units (mainly individual 
dwellings with 2 stores), was been planned. 
 
During the implementation of the project in Kuurne (2012), the energy performance regulations according to 
the new European Directive were not fully yet implemented. Therefore, a building promotor was the initiator 
of the project together with several enthusiastic residents of the municipality. At that moment a lack of 
experience regarding how to plan and implementing a district heating network based on waste heat (min. 48% 
biomass) from a nearby intermunicipal waste incinerator was the major concern. 
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3. MULTI- ACTOR ANALYSIS  
 
As was reported in [4], multi-actor analysis is a suitable methodologic to analyze the different actors involved 
and to evaluate their positions and their perspectives in large-scale design problems and in assessments of 
complex and uncertain environments. The purpose of the multi-actor analysis is to generate knowledge about 
relevant actors as well as to understand their interests, objectives and the influence or resources they have 
brought or could bring to bear on the decision-making process [5].  In the present work the methodology 
described in [3] Dynamic Actor Network Analysis is used.  This methodology assumes that the behavior of 
actors is guided by their own subjective perception of the situation they find themselves involved [6]. 
According to Hermans [7], these perceptions of actors are modeled in casual relations diagrams that show the 
factors that actors find to be of relevance, together with the casual relations they assume between those 
elements.  
 
One of the major advantages of the methods consist on analyzing the problem from the viewpoints of the 
various actors which allow that the experts develop a more complete understanding of the problem, hence, it is 
rather favorable to formulate recommendations for a policy problem. The perceptions of different actors are 
modeled as causal relations diagrams that show the factors and instruments the actors find to be of relevance 
[8]. This approach allows the policy analyst to simultaneously analyze causal relations diagrams of various 
actors meanwhile see the problem from the perspective of all the actors in the network. Actors have their own 
perception of the problem. As seen in figure 1, the procedure enables the analyst to gain insight into the 
conflicts, differences, and trade-offs between the actors.  
 
 
 
Figure 1: The Analyst and Multi-Actor setting in DANA [3] 
 
As was observed by Patil and Herder in [3], one of the benefits of using Dynamic Actor Network Analysis is 
that it yields insights into the actors’ perceptions of the importance of specific problems, the underlying factors 
causing these problems, instruments to address problems and actors that control these instruments. Therefore, 
an indication of the level of agreement or conflict between actors, relations of dependency and the sensitivity 
of issues can also be obtained by the policy maker. Hence, this information can be used in organizing actor 
involvement in policy development and in designing and evaluating alternative policy measures- thus resulting 
in a comprehensive policy analysis [8].  
 
Perception diagram:  
 
Each diagram is based on the perception of each actor -which is derived from every actor’s interests and 
objectives. The next section reveals the interests and objectives of all the relevant actors and their relation to 
the other actors. We place in 8 different diagrams one actor in the middle (red) and looking from this actor 
towards the other actors in term of relevance of relationships and formal interaction.  If there at least one 
interaction to take contact with another actor an arrow is drawn. The arrow represents the relation between two 
symbols and the direction of the arrow determines the flow. The motivation of the central actor (red) is 
mentioned in a big green arrow.  
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4. ACTORS AND PERSPECTIVES  
 
This section provides the actor-analysis and the corresponding perception diagrams for all the relevant actors. 
The perceived relevant actors in this project are:  
 
1) Regional government (State) 
2) Energy companies (government controlled and private) 
3) The municipality (local government) and Inhabitants of the municipality 
4) Plant 
5) Building promotors and or housing companies 
6) Wholesaler and local manufacturer  
7) Installer 
8) Energy consumers 
 
1) Regional government 
 
According to decision made by European Union, that every country/region needs to reduce CO2 emissions, 
Belgium have defined their own target by 2030. As part of the Belgian political structure, the Flemish region 
has made standards regarding materials and energy performance requirements to be considered during the 
construction of new houses – EPB. In this context, the perception of how the government interact with the 
other actors from the building and energy sector represents an important subject (see figure 2a). 
 
Interests 
To reduce CO2 emissions in new houses 
Objectives 
20% less CO2 in 2020 looking at 2000 
Criteria  
Building process needs to be neutral controlled and applied 
Instruments 
Energy Agency, control from the start to the building process (by special software) 
 
2) Energy Company  
 
A clear major motivation of the energy company involves in the sustainability paradigm change can be 
identified. This major motivation is to get profit out of the delivery of energy supply. Nevertheless, the 
relationship as well as the perception of the interaction of this actor with other members of the sector is crucial 
in whatever energy related project (see figure 2b). 
 
Interests  
-Getting more (bounded) customers 
- Make (more) profit 
- To be relevant (because there is an end to gas distribution => model shift) 
Objectives 
-Realization of an attractive system to exploit D.H. 
Criteria  
-Minimum cost of implementation 
-Minimum time of implementation 
-Optimal tariff for the customer 
-Maximum reliability of the delivered amount of heat 
-Maximum size of the potential market 
Instruments  
-Money and knowledge (the have the possibilities to carry out the plans of the town. The town has 
shares in one of the energies compagnies).  
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Figure 2: Perception diagram for the Regional government a), and for the Energy company b) 
 
3) Municipality  
 
The Municipality wants to implement the project as soon as possible, but it faces difficulties and uncertainties 
in taking the next steps in the process. No other party is obliged to participate since there is a lack of triggers of 
other parties to contribute. Therefore, the municipality must present a technical and financially attractive 
business case for implementation such kind of large energy project. The diagram perception of the 
municipality is displayed in figure 3a. 
 
Interests  
- Sustainable image for the town, energy conservation. (Important step in the decarbonization where the 
engagement is signed in “the covenant of mayors”.)  
Objectives  
- Feasible and efficient implementation of Sustainable District heating project 
Criteria 
- Minimize investments 
- Reliable investments (on very long term) 
- Clear roles/ Responsibilities of all parties 
- Minimum negative environmental impact 
Instruments  
- Ownership of land (streets) 
- Possible connection of the D.H. to municipality buildings 
- Politics – local obligations imposed by the municipality 
- Participation in Energy company (government controlled) 
- Participation in the local Waste Incinerator (Plant)  
 
4) Plant (Local waste incinerator)   
 
The participation of the plant (a local waste incinerator) is crucial for the success of the project. The Plant is 
the (carbon friendly) sources of the District Heating network. The investment to produce heat to a D.H. is still 
to be made but is only a small amount in comparation of the cost a new source/plant. The commitment of this 
actor depends on the economic feasibility of such a kind of investment, however, it is also relevant the 
perception of this actor when interacting with the other stakeholder of the project (see figure 3b). 
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Interests  
-Obtain a sustainable image (their want the neighbors to see the waste incinerator as a boiler and not 
as smelly flue gas chimney) 
-Having a good relationship with the municipality ant be important for the city 
Objectives  
-Implementation of the project should not result in major changes to current and future processes of 
the Plant  
Criteria  
-No or small adjustments to existing processes 
-Not to expensive (in terms of money and time 
Instruments  
-Providing heated water that is carbon friendly produced, on a price that is lower than to produce heat 
by a local gas boiler.  
        
 
 
Figure 3: Perception diagram for the Municipality a), and for the Pant (Local waste incinerator) b) 
 
5) Building promotor (Housing companies)  
 
A major aspiration consists on guarantee the general perception that should be safe and attractive to live in the 
houses with D.H.  The houses should have a sustainable image, what makes the houses easier to sell. The 
people living in the new houses should not pay more than a traditional new heating installation (gas condensing 
boiler). Thus, the consumption price of heat must be lower than Gas. The interaction with other actors has been 
outlined in figure 4a. 
 
Interests 
-The houses with D.H. could be part of the sustainable image of the new district  
-The building promotor wants a good relationship with the town to build max. houses in the district  
Objectives 
-The houses should be easier to sell at maybe a small higher price 
Criteria  
-Minimum costs for housing companies 
-Minimum costs for the occupant of the houses 
-Maximum safety of the installation 
-Needs to build according building regulation (EPB) 
Instruments  
-Investment capabilities 
-Takes a decision (Their have the power to ignore the new system and use a conventional solution).  
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6) Wholesaler and local manufacturer 
 
A wholesaler or local manufacturer has an important role towards a low carbon society. They provide and 
place these products in the local market. They organize formations towards installers and informs Consumers 
and Building promotors. Figure 4b shows the relevance of the perception of this actor when interacting with 
another stakeholder.   
 
Interests 
-Putting product and sell products for the new marked of District Heating System.  
Objectives 
-To be relevant after the gas distribution  
Criteria  
-Standardization of materials needs to implement.  
Instruments  
- R&D division in the company needs to focus on DHS.  
 
 
 
Figure 4: Perception diagram for the Building promotor a), and for the Wholesaler and Local manufacturer b) 
 
 
7) Installer 
 
The installer connects the heating installation of the house to the DHS. This type of connection is new and 
imply coordination with other actors. Figure 5a displays the perception diagram of this actor.   
 
Interest 
To have work after in the “new reality” that there will be less installation on gas 
Objectives 
Grow in business 
Criteria  
Needs to be educated in this “new” technology of DHS.  
Instruments  
Is the first contact of the consumer if there is something wrong with the internal heating installation, 
we can say that he has knowledge of this installation. The installer has an important role as 
confidential advisor.  
 
 
8) Consumers 
 
Although, most of the consumers are interested in using sustainable heat, they don’t want to pay extra money 
for this service. In addition, they expect that the heat supplied is going to be reliable. The interaction of the 
consumer with the other actors is significantly relevant, because of their position in a free market. The energy  
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consumer are able to choose their own supplier (or way to heat their house).  In figure 5b the perception 
diagram of this actor is shown.  
 
Interests  
Sustainable and cheap energy 
Objectives  
Reliable heat supply at low costs 
Criteria  
Minimum heat price 
Maximum heat quality that is environmentally friendly 
Maximum safety of supply 
Good service of the energy company 
Easy operability of the heat system 
Instruments 
Action of pressure groups (consumer organization and social media = > the vote for the municipality) 
 
 
 
Figure 5: Perception diagram for the Installer a), and for the Consumers b) 
 
 
5. RESULTS AND DISCUSSION 
 
The analysis conducted using Multi-Actor Perspective approach shows that there are no goal conflicts between 
the actors involved. The analysis confirms the hypothesis that usually all actors agree about sustainability. 
Moreover, for some of the actors is it their motivation, for instance: Municipality, Consumers and Government. 
However, as in many projects the question remains, if everyone wants sustainability then why is it that such 
kind of sustainability focuses projects are very difficult to realize and why takes the decision process such a 
long time? We think that the problem relies in the path to sustainability. Actors have their own interests and 
perspectives and some of them conflict with the perspective of other actors.  
 
Figure 6 displays a bidirectional sand clock model which summarize the interaction of the different actors as 
driver factor to achieve the implementation of a given project. The scheme attends to reflect that the 
combination of the different targets, interests and criteria of the different actors involved during the negotiation 
process will determine the evolution and realization of a District heating project. Because of the different 
actors’ priorities two clear economical position can be identified. On the one hand, some of the actor have a 
major interest and incident on the definition of a suitable and affordable price of the energy supplied. Those 
actors search for a competitive price of energy according to the market meanwhile will reduce the energy price 
and represent an economical feasible option for the provider. On the other hand, other group of actors give 
major priority to stablish a competitive price of installation and related products. Similarly, the different 
technologies available to supply energy to the consumer will play an important role when deciding the suitable 
technological option of a given project. These two opposites driver factors, ie. Energy price (as lower as 
possible) and Installation Price (as higher as possible) are in conflict. A district heating project will succeed  
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only if a good balance is achieved between these two driver factors. If the Energy price is too low that will not 
represent a suitable business model for the Plant (Energy Supplier), the project will not succeed. In the same 
way if the price of the installation is too high, there will appear other technological options that will be 
preferred by the consumers and thus the DH project will not succeed, as well.    
 
 
 
Figure 6: Bidirectional Sand clock model for District Heating projects 
 
Table 1 shows us several relevant factors based on their numbers of occurrences, as well. Economic reasons 
are the most important factor when actors need to make an investment. However, for none of the actors is 
minimum investment the major motivation. In fact, the project was economically viable for all actors because 
they commit themselves with the new paradigm of sustainable energy supply concept. Nevertheless, the 
business case was positive influenced because the government has implemented additional energy legislation. 
Due to the new energy standards, the traditional individual heating installation for the consumer/Building 
promotor was no longer a suitable option. It can be concluded that due to the upgrade of the national energy 
legislation, in long term analysis, traditional individual heating installation were in total more expensive than 
the DHS. This new outcome during the design stage of the project was one of the major motivations of the 
building promotor and the consumers to support the implementation of DHS in the houses.      
 
It should be remarked that not every actor has the same “weight or influence” in the process. Since the Energy 
Company takes almost the total investment for their account they have an import role in the decision process. 
Therefore, it is interesting to look at the interest, motivation and possible conflicts of the Energy Company. 
Moreover, during this period the government was planning to introduce a ban of natural gas consumption for 
new houses. However, the business model of an Energy Company (owned by the government) is to make profit 
on distribution of energy (gas and electricity). Considering the possibility of the government ban of natural gas, 
energy companies were looking for new business models, so it seems logic that them invest in DHS. 
Nevertheless, and because energy companies have a state exclusivity control on gas distribution and that there 
is not one restriction on distribution of heat there is a clear major conflict of interest. Therefore, during the start 
of the dissemination of the DHS concept, the Energy Company have not given a significant priority and 
support because the new concept would imply that the energy supply will operate in a free market. 
 
On the one side, the municipality has used this free market approach and negotiated with private partners to 
have an alternative to the traditional energy supply provided by the Energy Company. On the other side, during 
the negotiation period it was necessary to make an agreement between the Energy Company and the 
Municipality to only connect new houses during the first year after installation of the DHS. The Energy 
Company wanted to prevent that the investment that they made in the past in the gas distribution network was 
complete paid off, thus their want to protect as much as possible the high level of energy market share. The 
identification of this kind of conflict is an important result of the Dynamic Actor Network Analysis.  
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Table 1 Summary of Actors interests and perspectives 
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Interest 
Sustainable image A C B  B A A B B 
Have good relationship with the 
municipality 
  B B A         
Prolong permit to burn waste   A             
Selling asap houses to happy 
customers with max profit 
    A           
To be relevant after the gas 
distribution 
      C     A A 
Objectives 
Implementation of the project A B   B     A A 
To be the boiler of the town instead 
of being the dirty chimney 
  A             
Build houses on min. coast according 
Energy Regulations 
B   A       B B 
To be relevant after the gas 
distribution 
      A         
Reliable heat supply at low prices         A       
Reduction of CO2 level           A     
Criteria 
Minimum investment A A A A A A A A 
Reliable investment B     B B       
Clear roles C     C A   B B 
Minimum negative envionmentals 
effects 
D               
 
Similarly, the Plant has an important role to carry out successfully such kind of complex projects. Because of 
the decision of the government in 2014 concerning the building sector standard which consider as renewable 
energy source the recovered heat produced by the waste heat incinerator, the attractiveness of the Plant in the 
energy market was increased. As was afore mentioned a low investment is a major motivation for several 
actors. However, again a conflict of interest can be identified. A low investment is a gain for one actor and a 
loss for another. Considering the expectation of consumer, they want an installation at a low price, thus their 
make pressure on the Building promotor that put pressure on the Installer and the Energy Company. The 
Installer will put pressure on the Wholesaler, that needs to cut in their margin. Likewise, the Energy Company 
will put pressure to their installers and those installers to their wholesalers. On the other hand, the Plant is 
expecting that the size of the DHS and the number of consumer and building connected to the system should be 
as bigger as possible to sell as most as possible the recovered heat produced. 
 
In the same way, if we look to price of energy (heat in kWh) the Consumer doesn’t want to pay for the heat 
supplied by the DHS more than for a kWh gas. However, during the project implementation, a very low gas 
prices was confronted and thus the consumption price of heat follows the decreases trends of gas prices, for 
that reason it was very difficult for the investors (Energy Company and the Plant) to cover the investments 
with profit on heat consumption. 
 
Even though, that gas supply is not a sustainable option, in short term, it is cheaper than the sustainable heat 
provided by a DHS. Therefore, three possible adaptation to cover investments cost were explored. The first one 
is to raise the connection cost that should be pay the Consumer, the second option is to introduce a fix amount 
to the energy consumption bill. The last method creates a lot of frustration on the Consumer side. The  
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Consumer gets the idea that them cannot control their bill, since independently of their action to save energy 
and reduce their own heat consumption (kwh) their does not see the (complete) result on their bill. This 
situation can cause that consumers start to communicate this frustration on social media. This is an undesired 
situation for the Municipality which is very susceptible to communication of their inhabitants on social media, 
since they want a positive image of the sustainability Agenda. Finally, a third possible adaption is to make gas 
temporary more expensive. For that measures the government need to take the lead. This idea could be 
implemented by mean of a Carbon Tax on gas in the same way that was done in the Nordic countries at the 
beginning of the dissemination of the sustainable option of heat supplied by mean of district heating system.  
 
 
6. CONCLUSION 
 
The multi-actor analysis concerning the implementation of an industrial waste heat recovering plant as a heat 
source for district heating in a municipality has been explored. The analysis has generated knowledge about 
relevant actors as well as to understand their interests, objectives and the influence or resources they have 
brought on the decision-making process. Accordingly, the Dynamic Actor Network Analysis have given 
insights into the actors’ perceptions of the importance of specific problems, the underlying factors causing 
these problems, instruments to address problems and actors that control these instruments. Hence the 
methodology demonstrates that an appropriate solution to household considering sustainability cannot be 
developed ‘in-house’, inside the business or one organisation. On the contrary it requires creative involvement 
of a wide range of stakeholders. The paper has shown that is possible to use structured methods to come up 
with stakeholder endorsement. Finally, to achieve the change of paradigm regarding sustainable energy supply 
in our society, the relevant role of government by stablish suitable legislation supporting sustainability 
approaches was demonstrated. 
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